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(54) PQLYiMIPE FILfsS IMPROVEO IN ADHESION, FRODliOTIQM THEREOF AND IjW«INA| E 
(S7)Abstract: 

PROBLEM to BE SGLVED: To provide a poiyimicle fiirn improved In adhesion whiie holding the 
thermal characteristics and eSeGtrlc/eleetronic oharaoteristics of the poiyimide film* a method 
for praducing the same and a laminate. 

SOLUTION; A soin. containing poiyamic aoid obtained from 2,3,3';4-~ btphenyitetraearboxyfic 
acid dianhydride and 4,4'~d!am3nodipheny] ether is applied to or sprayed on a self-supporting 
fiim formed by a easting melJiod of a dope obtained fr&m 3,3',4,4'-biphenyitetracarboxylte acid 
dianhydride and p-phenytenediawift© and contatning an imjddtiog cataiyst according to 
circumstances and the eoaited film lis heait-fereated to obtain a poiylmide film improved iti 
adhesion. 
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4^ NOTICES ^ 

JPO and INPIT are not responsibf^ for any 
#sfisg§s mm^ the use of this traf^si^tiqi?. 

iJThis doeuiiieht has Saeieil translated bv^ comput<^r% So the trpn^^^tion may riot reflect tNe Qrlgiti^! 

precisely^ 

2^^**^ shows the word which can not be trandated, 
$An the di^avv^ings, any wprds are not tran^ 



CC!alm{s)] 

CCkim 13To one side or both sides erf a iree^si:^^ were cast arirf dried, a d<>pe 

whgch made an organic pofar sotvant solution of a polytmide precursor which uses 3 J',4.4*-" 
bi phenyl tatraGarboxylic dian hydride and p-phenyiene diafBine^^a the main ingredients, 
respeativeiy cont^m an imide-^lzed catalyst by a oa^e to a ba$e materiai A p^iyimid^ in 
whioh Bt) adhesive pmperty^^^W^^^ Gompietes heat-treatment spreading or after carrying out a 
spray was improved In an organic polar solvent solution containing polyamic acid obtained from 
2, 3,3\4*--bi phenyl tetracarboxyllo dianhydrye and 4,4' -diamjno diphenyl eth^r* 
[Gfeirn 2]>^^n Irrlprisyed pGiyimide film of the adhesive property according to oialm 1 whose layer 
thickness of poly i mid e obtained from 2,3,3',4'-bipheriyl tetr^Garboxyiic diahhydHde and 4,4'- 
dkmino dipheny! ether is OJ - LO fniorometen 

[Oia^m 333;0-v4,4*^bipheny1 tetraoarboxyiic diarihydride and p-^phenylene diairiiine in an or^nlc 
polar solvent solution of a polyimide precursor used as the main ingrediants, respecstively by a 
case. To one side or both sides of a fi!m which are surfap® states equivalent to a free-^standing 
Bm qr it wh^csh was cast and dried to a bas© material, a dope Iwhioh made m imid^-ized oatalyst 
contain. A process of an fhSprov^d pdptriid^s film of an adhesive property whioh completes heat- 
treatment after applying or spraying an organic polar solvent solution containing polyamic acid 
obtained from 2,3,3' ,4*--btphenyi tetraoarboxyiic dian hydride and 4,4'"-diamino diphen^ 
RSJaim 4]A Jayered pH^dUct wHb^ iafiiirisites a metallic fhllA^a heat-'msiistant adhesives to one 
side of an improved pofyimide film of the adhesive property according to claim 1, or a doubfe-- 
sided adhesive improvement side; 

@3ia}m §3The rnultflayef ^ub^r^^ layerecf product a oNm 6 whose Heat-resistant 

adhesives are thermoplastsc polyimide adhesives. 

iCiaim BlA layered product whfeh provided a metal thin lay ar, subsequentiy piated metal to one 
^ide pif an irnproved poiyimide film of the adhesive property aooording to claim 1i or a d0iri>{e-" 
^fded adhesive improvement side, and provided a miertai layer in it by vacuum depoMt ion or 
sputtering prdcess. 



fXranslatton done,] 
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j¥§ mi iUPiJ me mi responsibis fpr gmy 

musM by the of tNis trgnMaLtiqn. 

1.This documeM h^s been trans lated by cornputer. So th^ trah^liQtfoi^ may nM ref feet tJi@ i^^^ 

2j*^5*^ sfiows the word which can npt be translated 
3in the drawings, any words are riot translj^l^ei. 



DETAILED DESGRIPT!ON 



[Detaibd Dascription of the Invention] 
[0001] 

[Field of InventbrOTfte me^jhanicisil pr<> which tlie polyi^kle film in mhlth If^ls inv^erltioh 

Uses 3.3*,4,4'-^blplieny! tetraoarboxylic dianhydride and p-*pheny!ene diarnine as the main 
Ingredients, respeetix/rely has, It is related with the poiyimide f iim which impraved tha adhesive 
projserty th^ film feurfeca, fts proces^i iind the layered prodyet :tmm Si vtfithput sppillng most 
of a thermal pmperty* ^nd the eiectrlGati and ^iledtrb eQuJprner^ ^nd electron^ f&haraGten 

mmm 

[Description of the Prior ArtJSinGe a therma! property and eiectnc nature are excelient the 
aramatio polylmide PlastiG solid, for example, an aromatic polyimide fiimvis widely used for the 
use of eleotronio equipmenL such as a camera, a personal oornputer, and a liquid crystal display. 
B}003iHowever, with the adhesives by which normal use is oarried out, big adhesive stren^h is 
not obtained or sputt^dng and the problem of pee! strength that a large layered product is not 
obtained even if meta! deposition tends to be Garried out and it is going to provide metal layers, 
sueh as ooppen are m an aromatic polyimide fiim. For this reason, the surfape treatment method 
of the polpmide film by plasma dispharge prpoessing is proposed like a description in dP^59'- 
86^34,A and JP,H2 -13424LA each ga:^ette, 

C0004]Howeyen the rnodified ppiyimye film obtained by this methGd, AHihGugh the thermal 
property of an aromatic poSyimide film, and the efectrioa! and efect^o equipment and eleotrahic 
oharaeter do not deteriorate, a tail end process insuffjcient [ an adhesive imprdvemerit J and 
complieated again is needed, and since productivity is low, there can be adhesives which cannot 
be ysed or it is diffieuit to satisfy the needs of l0W'--cost^fzing, and a high throughput and Nghly- 
precise-^izing. 

DSOOSjft wet process (after processing in the sofution of a base) about the surface of a 
poiyimide fi!m like the description to JP,H7--6839L8, Imide-^-ize the poiyamide acid i^hich was 
changed into poiyamide ad id. was earned out in this Way* and w^s genemted by processing in the 
solution of acid at low temp eratiire (ISO to SSO ^^), and an amGrphous polyimide layer is formed. 
After laminating other substrates, the method of carrying out heating-^at-high~teniperature 
processing at not less than 400 and making crystatlme polyimfde recrystaiii^e am^ 
polyimide is proposed. 

[00081 However, it Is unknown in whether this method is appiioafele to other pofyimids also as 
application being possible about polyimide (PfVlOA-GDA) of pyromeilitic dianhydride and t ,4- 
diambo diphenyJ ether whfeh are conGrstely indicated by the above-mentioned gaz^tte- 

[0007]' 

[ProblemCs) to be Solved by the {nventipn|The purposi^ of this invention is to provide the good 
poiyimide fiim of an adhesive property^ :Sputtering nature, or metal deposition naturev its prooess, 
and Its layered product with ii^e pharacteristte of an aromatBp polyimide 1i held. 
[00081 

[Means for SoMng the Prob!em|Name!y; this invention. To one side or both sides of a free- 
standing film ^Nchwem east and dried, a dope which made an organic poiar solvent solution of 
a poiyimide precursor vi^hich use$ 3i3-.4,4--^biphenyJ 
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diamine as the main ingredients, respectively contain an imide-^ized cataiyst by a case to a base 
rnaterlaL An Driarvic polar SQivent soiutior^ oont^ining poiyamic acid obtalried from 2 j,3\4'- 
bipheriyi tdtracaitjoxytSb tlianhydride and 4^4*'^diamino diph ^thef is rdated w% ah irn|5fovesd 
poly smide film of an adhesive property which oompfet€i0 -heat^treatmenl^ spreading or after 
carrying out a spray. 

jJj009]This invention, Jo one s^de or both sides of a free^standirug film which were east and 
dried, a dope which made an orgamc polar solvent solution of a polyimi^Je preoursor which uses 
3,3',4# -biphenyf tetraearboxy!lc di^ p-phenylene diamine as the main ingredients, 

respectively contain an Imide-ized catalyst by a ease to a base material. An organic polar 
solvent solytbm containing pplyamtG ^cid pfetpin^ 2,3v3*,4'Hb}phenyr tetracarboxyii^ 

dianhydrlde and 4,4*-diamino diphenyi ether is related with a process of an improved polyimide 
film of an adhesive property whioh qompSetes heat^treatment^ spreading or after carrying out a 
spray, 

B5C)iQ]This invention to one side of an improved polyimide film of the above-mentioned adhesive 
property or a double-sided adhesive imprpveme side, ft is refated with a layered product vyhlch 
provided a metal thin byer, subsequently plated metaf to one side of a layered product which 
larntnates a metallic foil via heat-resistant adhesives, and an improved poJyimide fiitn of the 
above-mentioned adhesive property, or a double-sided adhesive jmprovement side, and provided 
a metai layer In it by vacuum deposition or sputtering proGe;ss. 

fp)1 llPbEytmlde of a base of this invention uses 3>f ^4,4'-bipher1lyl tetraoarboxyf ic dianhydride ^nd 

p-phenySene diamine as the main Ingredients, respectiveiy. In addition to the two afore mentioned 
ingredients, as pplyimide of oopotymerisation or a biend syst^rn, Other aromatic tetracarboxytic 
dianhydride other than 3,3',4,4'-biphenyi tetraoarboxylfe dianhydride. For example, poly imide of 
three component systems which use other aromatic diamine other than p~phenyiane diamine^ fer 
example, 4,4'~^diamino diphenyi ethers or four component systems can also a^e pyrpmeiHtic 
dianhydride and 3,3',4v4*^benzophenone tetracarboxyilG dianhydrida, 

Oij0123Gompositi6h of pdiyimide of the afpj^mentfan^ abbreviation equimbfar of the 

afbrementionad aromatic tetracarboxyiic dianhydride and aromatic diamine in an organic soiv«nt 
Random poiymerSzatlon, After oompounding block pQiymeriziation or two or mora kinds of 
poiyamic add with one of befarehahd superfluous in^edlerits and mixing eaoh poiyamio acid 
solution, it is attained by any method of mixing under a reaction condition. 
|0013lFo^yimida for surface treatment in this rhvention uses 2,3,3',4'--^Mphenyl tetracarbp?^ 
djanhydi'ide and 4,4'*^diamlnD dipheny? ether as the friain ingredfents, respectively. In addition to 
the two aforementioned ingredients, as ppiyimide of oopoiymenzation or a blend system (it 
blends in the state of poiyamic acid). Other aromatic tetracarboxylic dianhydride other than 
2,3 J- ,4'^biphehyt tetra For example, pyromelfitic dianhydride, 3, 3', 4,4*- 

biphenyl t^ertraoaH^pxy^^c di^nhydnde, and 3,3\4^4'-'benzophenone tatracarboxylic diar^hydride. 
Aromatic diamine of Oshi other than 4,4'-diamino diphenyi ether. For exafreple, p-phenyiene 
diamine^ 1;3-bis(4-aminpphenpxy)ben?ene, Polyimlde of three carnponent systems which use 
1 ,3"-bisCi3-aminopheno^cy)be^^^^ 44'Hb}s(4^am5nophenoxy)diph€!in^^ 

aminophenDxy ph e nyl ) p ropa n e , etc, or four oGmpGnent systems can also be used. A part of 
these aromatic diamine may be replaced by a diamino (poly) siioxane, 
03O14]As polyimide for surface treatment of this hvehtion, Pplyimide rnanufaotured from 
aromatic tetraoarboxylic dianhydride whose rate of 2,3,3^4 -biphenyl tetraearboxyUe dianhydride 
is more than 50 moi % and aromatic diamine whose 4,4'-diammo diphenyi e more than 50 

mol % is preferred. The molecule amine end may ofose polyimide for the aforementi 
treatment by a diear^idkyfl^ anhydHd'^, for example, phthatio anlt^dride, hexahydro phthaiio 
anhydridev a succinic anhydride, etc. 

B)01 S3A multilayer pofyimlde film which is an improved polyimide f jim of the adhesive property of 
this snventibn, It faoes laminating pofyjtnSde for surface treatoent to a pofytoide film of a base^ 
After applying thinfy ooating^ {iquid which consists of an organic solvent solution of poiyamic acid 
of a free-standing Plastic solid used as a precursor of a pplyimide film of a base which gives 
polyimtde for surface treatment in part at least, it h spitab|y liianiifeGtMred by C£>mpiet|iig 
treatment 
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[00i6]fo an aforementioned method, a free-standing film used as a polyimide film for bases, After 
adding an imlde--teed catalyst to an or^aoio solvent solu^ of poiyamic acid w^hicb gives the 
afGremention^d ppiyirnid© fbr bases suit^bly^ Ftew ciastteg s?pr^0dmg i$ carried oijst on base 
materials (for exampfe* a glass piate, a stainless stee! board, a stainless steei belt^ etc.), arid for 
[ 5 to 60 minutes ] grade heating is earned out, and it is manufactured by a grade used as free- 
standing (a stage In lT<)nt of the usual oure prooess is meantX for example^ I QO to 180 As a 
polyamic acid solution for said pplyimide ft>r bases, that whose polymer conoefitratfen is about 8 
to 25 % of the weight is preferred. An organso ^'^^^ corYipound ^nd an tnorg^jlic particle Mlef M 
an initiatcomplenient may be added to this polyamie acid splutioa 

[001 7]A^ the aforem^rjtlone^ iniideHzed catalyst^ substitution or an U3i substituted nitrogen^ 
containing heterooyclb compound. N-oxide cempound, subststutjon, or an unsiibstituted amino 
acid compound of this nitrogen- oontaining heterocycjiG cornpound. An aronnsatio hydraoarbon 
oornpound or an aromatio heterocyoie-iike oomp^^^^ has hydj^oxy! fs mentSoneci 

Especially l^g-^-dimethylimidazoie, N-m N-benzyl-^Z-^rnethylirnidazole, Low-grade 

alky! imidazole, suoh as 2r-methylimidazole, 2-ethyH4-imidazple, and S^-metbyibenzimtdazol^^ 
Benzimidazde, suoh as N-berii2yi™2"methyiimlda^^ SubstStutiofi pyridine, suoh as ar? 
fsoqumoline, 3,S~lutidine, 3,4-'fut!dihe, 2,5Hutidine, 2,4-iutidln6, and ^-n-propyipyridine, etc. om 
he used conveniently. As for the amount of this imide-lzed catalyst used, it is preferred to an 
amic^aeid unH: of poiyamide acid the to double equivalent and that it is a 0.02 to 1 time 
eQuivalent ^ade especially. By usthg this imide-iz^d oatatyst, since physical prdpeftii^s espeoi^ily 
elongation, ahd te^ar stmr^^ pmpagatJh^ of a p6lyimi<ie film oblaihed are improS/^ed^ it m 
desirable^ 

Coots] Coating liquid which gives poiyimtd^ fer surface treatrhi^ht in an srfbrementioned method in 
a stage of a 'B^ee-stafTdlng Plastic solid used as a precursor of a polyirnide film for bases Cspray 
liquid is included), After conyertbg suitabiy a polyamic acid solution of polyimlde for surface 
treatment by dry membranie and appiying it to a thickness of about 0.1 1.0 miorometer thinly 
suitably, it heat-iteaits and desiccation and to imide-^ize are required. Even if it applies or sprays 
coating liquid for polyimide for surface treatment on a poiyimida film (polyimide presentatioh of a 
base) produced by once heatH:reating, a pofyirnide fiirn for bases and a polyimSde layer for 
surt^oe treatment cannot unif^^^ the heat-i;reated film cannot attain the purpose. When It 
once heat-treats, therefore, the Af Gal solution etc. once hydrdlyze a film suH^ce (further acid 
treatment [ If required ]X CJoating liquid (spray liquid is inciuded) which gives poSyirnide for 
surface treatment, and after changing the surface i^to an amio aoy states and applying tiilniy a 
poiy^mic acid solution of polyimide^ for surface treatmerrt suitabty< it heat-treats and deisicoatiron 
and Irnide-lzlhg are also possible. 

0301 9]lt is required to use poiyimlda whfeh uses the afbrementiQned 2,3,3^4 -bipheny^ 
tetraoarbo>cytlc dilanhydrSde and 4,4'-"diamino di phenyl ether as the main ingredients as polyimlde 
for surface treatment in this invention. There is no white blush mark in the surface which is easy 
to produce when using an imide-ized catalyst by this substantially, and an adhesive good 
miiiti iayer polyiVnide film can be dbtalh^d 

[0020]As for coating liquid or spray iiquid containing the aforementioned polyimSde precursor for 
surface treatment (or poly imideX Et is preferred that polymer concentration of an organic solvent 
solution Is ^bout 0.1 to 10 % of the weight A publiciy knovvn additive agent, for exampie^ an 
inorganic particle filler of an initial compiement, may be added to coating liquid In itself, f^hat is 
necessary is just to choGse a kind and quantity of this additive agent suitably aooording to a use. 
Thinly^ especialiy suitably, thickness of an amorphous polyimlde layer the afbrementioned coating 
fiquid 0.1 to 1 mfemmeter so th^ it may fee set about 0.2 1 micrometer, heat-treaiing, after 
applying or spraying thiniy with dip coating, sGreen-stencii^ a curtain roil a reverse roii a 
photogravura coating machine, a spray, etc. — ' desiccation ™ and it imid^~kes. 
03O2l]As an orgamc solvenft for precursor manM^^eture of an pbiect for precursor manufacture 
of the aforementioned polyimlde for bases, and pdtyimide for surface treatment, N-methyH2~ 
pyrrplidone, N.N-dimethy|fbrmaml^ M,N~dimethy|acet3mide, a NvN-dletbylacetamide* etc, are 
mentioned. These of^anio sofvents may be used m4ep«nder>tly and may use two or more sort.s 
together. An organic solvent for pGiyimide preGursor rnainufacture fdr bases and an organic 
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solvent for pQlyimide prnduetiQii for surface treatment may differ respeGtiyeiy. or mm/ be the 

[DQ22]As for the aforementioned heat treatment, in an aforementiormd method, it Is preferred at 
temperature more than glass transition temperature of cry staiyne poly imrd^ temperature of SOO 
or less arid to heat and heatHireat to a maximum temperature of 35G to 500 especially. It 
is preferrec3f to carry put rnulti stage heating at) out 0 J to 30 mlriiitas at 4Q0 to SOQ ^ 
subsequently about I to 30 minutes by 100 to 250 especially. 

[OQ23llAco0rding to an aforementioned method* a multilayer poiyimide film which a poiyimide layer 
for bases and a poly imide thin layer ftjr st^r^ umfled can be obtained. An Impfoved 

poiyimide film of the adhesive property of this invention does not almost have spoiling the 
oharactertetic of potyimide for basesvand an adhesive property Is improved substantially. V^hen 
thickness of a surface treatment poiyimide layer is Q.1 to 1 n^iiommeten thiokness; of a poly^ 
layer for bases by ten to 1 00 m especially a multilayer poiyimide fSlm, tn tensile strength* 30"- 
lOOkf /mm^ and an elastic modulus 6O0-l2QGkg/mm^, 30-1 00% and water absorption (23 and 
24 hours after underwater immersion) is [ a coeffiGfent of thermai expansion^ ^^^^ TD, 

and MD) of ©Songation ] 0,5"^2^Sx1 D'~^om/om/^* 1,5% or fessv 

t002;4iFortNs reason, an improved poiyimide film of the adhesive property of th$s in\i^ntson cm 
be used conveniently for ofejects for base films, such as the laminatmg method metal tensmn 
board and a sputtering technique metal tension boards or the base films of a metal deposition 
fiim. As a metHod of mahtrfect^^^ the afidr^gfmenlioned mel^Stio foil layered product, a publicly 
known method; for example, a method given in a '"printed cirouft teahrifi^j^i m^rtusssr (Nikkan 
Kogyo Shimbun, 1983) etc., is applied suitably. 
[0025]: 

OExamplelHei^e^affeer. waH<ini^ example and a comparative exam^ explain this ihvehtbn stili lid 
detaii. 

B)026iThe raw matenal dope for working example 1 (production of multiiayer poiyimide film) 
orystaliinity poiyimide [3 J\4,4'-^bjph dknhydride / p-'pbenyiene diamine. 18% 

of the weight of polyamic-aGld concentration, an organic soivent: Dimethyjacetamlde In the 
solution obtained on conditions. After having added l,2--dimethyiimidamia of the equivaient 0.05 
time to pplyamic aoid, oarrying out flow oasShg spreacling: of preparatroh] or* the i^tamless steel 
board and drying for 12 minutes at 1 3S It exfoliated from the stainiess steel board and the 
free^standihg film whose solvent content is about 32 % of the weight was obtained. The polyamio 
acid jsoiution for SMrfeoe trearf:ment poiyimide eepa^?:ateiy prepamd on this film [2,3;3^4-^bipNenyJ 
tetraearboxylic dianhydride / 1>4-diamino diphenyl ether, 3% of the weight <^ poly amb~aoid 
ooricentration, an organic solvent: Plmethylaceta^^ is thiniy applied oh conditions, 

It he^^-treated in 2 minutes at 200 ^% and heat-heated for 2 minutes at 450 for 2 minutes at 
250 and the two-layer poiyimide film (the vv^hble thJo is 25 micrometers) which a surface 

treatment poiyimide iayer (about 0.35 miGrometer) covers thinly on the surfece (lammatsn^) was 
created. This two-layer poiyimide film had the uniform surface, and its transparency was also 
good. And tN^ two^layer polyiniide film Is improved as a surfeee ^adhesive property shows bebw» 
with the low coefficient of linear expansion/ the rate of high eiasijoi%, and high irjten$ity held 
which are the features of the poiyimide film of a base. 

ie027](Produdtion of the copper foil tarhinate fiisil using ^dhesives) electrolytic copper foil (the 
Mitsui Itlining and Smelting Co,, IM, make,) 3 EG^^III, ^ it applied so that the thickness after 
drying epoxy adhesive by Toray Industries, Inc. (TE-S701) to 7 micrometers might be set to 7 
micrometers, and it piled up with the refining side of the two'-iayer film after desiccation for 10 
minutes at 13(5 ^*, ^nd w^b stuck by pi^^s^ure fbr 5 minutes M 180 ^ with the pressure of 1kg 
[/cm J it heat-traated for 60 minutes in 1 80 hot wind oven after that, and the copper foil 
laminate film was pbtained, It was 1.5 kgf/om when this peel strength (T exfoliation. 25 *# was 
measured. 

|£)028]{Production of the copper-clad film by a sputtering technique) Gopper was provided in the 
surface treatment poiyimide layer side of the two-layer film with the conventional method, it 
provided in a thickness of 1 micrometer by the sputtering technique, and the copper-clad film by 
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a sputterinf technique was produced. The crosscut ^exfoliation evaluation 1 hour after wat^r 
boSlmg of the oppp0r~ciai3 l^tm bii? this sipijrttenng technique is 100/108, arid 0>cfolj^y£jh v^as not 

accepted at ail. 

|j]fQ293The copper foil iaminate ^Im using adhesives was produced on tho same conditions as the 
abo^e using Ifse polyimide film (the Ukm WdUstries L Ltd ] make, ^M^-** i?EXK 2^SS: 2S 
mor^rneters in thfekness) of comparative example 1 marketing; li vya^s 0>6 kgf/Gm when the pe^l 
strength (T exfoliation, 25 of thi^ copper fo\\ laminate film was measured. 
KJOSOjThe CGpper^'ciad film by a sputtering technique w on the same conditions as 

workifig escampie 1 using the poiyiTTiide film rhicrdmeters in tiltekir^ess) of the aboye^ 
mentioned marketing. The erosscyt exfoliation evaloation 1 hour after water boiling of the 
copper^eSad film fay this sputterirjg technsque is 0/1 00, and copper exfbiiatad over the whole 
surface, 

[003 lithe coating thickness of the pofyamio acid sofution for wprking example 2-5 (production of 
tW0--!ayer ortferee^iayer poSyirnide film) surface-^treatment amorphous poiyimide having 
changed (working exarnple 2^55 — It appifed to both sides — others (forking e:sarn|5ie S} ~ it 
carrying out ilke wof1<irjg exarnpfe 1 and, The thickness of the surfepe treatment poiyimide iayer 
obtained 2 --3-^fayer poiyimide film also with the uniform surface and good transparency at 0.2 
micrometer (working example 25, 0,4 iTiicrameter (working exampte 3), 0.55 micrometer (working 
exi^ple 4X and OJ micrometer each (both sides) {working example SX This 2 -SHay^r po!yim!de 
film is improved as a surface adhesive property shows below, with the low coefRcient of linear 
expansion, the rate of high etastiqity. and high intenstty held which are the features of the 
poiyrmMe film of a base. 

[E)0323The eieotrofytic-copper-fbil Jaminate film used this 2 -3Hayer poiyimide film, and also 
using adhesives like working example 1 and the copper~ciad film by a sputtering technique were 
produced, and the good result was obtained. Each peel stren^h (T exfpHation. 2S of the 
eleGtroiytic^copper-fdil laminate film using these adhesive s is 2.0-^2.3 kgf/om. 
The GrossGut exfolfation evaiuatiqn 1 hour after water boiling of the copper-ciad film by a 
sputtertng techniqua is 100/100, and eKfoliation was not aecapted at ail 

[0033] As a polyamic acid sofution for comparative example 2 surface-treatment poiyimide, used 
the 3-% of the weight polyamip acid solution of 2 j^S- .4-bipheny! tetraoarboxyiio dianhydride / 
1 J"bisC4'-amihPphenox^ and also St is madfe to be the Sarnie as th^t of working eixan^ji^ie 

1, The twp^layer ftlm whose transp^ren^s^ whose surifece is urte^veji and is not ^od 

was obtairsed. 
05034] 

OEffieet ©f the !nvention]That is, the improved polyfmide fifm of the adhesive property of this 
invention has an adhesive property, sputtering naturev and good meta! deposition nature, with the 
oharacteristro of an aromatic poiyimide film held, 

[Od353Aecording to the method of this invehtiGriv an adb^ssive prpperty, sputtiferihg nature, and 
metal deposition nature can obtain a good poiyimide film, holding the charadteristtc of the 
aromatic poiyimide film of a base moreover by easy operation. 

[0G383The layered product of this myention is faininated wtth ^dihesive strength with big 
poiyimide filrn and rnetaf Is^yer of a base. 
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